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1. Introduction to OrCad PCR Editor 


OxCs PCB itor 15.7 


1: Introduction to PSpice 


tn te pst students raionally vei th oratory lector ccs by baling theron 
‘eur nl mesg te Yano nodes wah he pope ay equpres. BY ns 
compat siulaton program sb as PSce, students sls elo they coe a. 
Hence nbrry experiment bacome elrcemeat othe sje ai at ha 


These of computer simulation progran lows the talento easly subject the ceo varous 
sca uh an pt siz and power sippy ans) and see the susie bar 
Ferma ele ont graphically axing PSs pos processor eal Probe 


An Outine of PSpice 


Spice simulates the lair eben ccuits nada compatr a wes emulate bal 
the sigal geen nl mento pipet sch atime calla crv se, 
snd quency spect analyzes 


‘Types of Analysis Performed by PSpice 


Spice va ener purpose cit shar capable of prong fours ypes of sal: Bis 
PDC Sweep. AC SweepNae, anf Tune Doras (rae 


Bia Poe 
The Bis Pot ass the sting pot foal ays this de, the simul aes the 
DC operating pout ofthe cea Optns nla claling the deta as psf al na 
ea cone sures and semicon (OP), poring seas aals (SENS) and 
‘alealaing the seal jn DC gain TF) 


De sweep 
The DC Sweep ats varies volag source oer range of wolapes ina signed umber of 
lncrements inset olga tion 


AC SweepNoie 
The AC Sweeps lis vate the operating gue in lina or gare mane I 
nears the eat around the DC operat post an ten clues he aetwork sles 
cio freuen. The i alto leguecss wel the numba of post cas be 
‘sped. Spice wil compute the eect ose vole spectral deny th pp a he Opt 
Voltage de base of tral noise sures (NOISE). Ish els he deta es poise 
‘Meo lioce contd sures nd sercndacos (OP) ea lobe prea 


Time Doin rane) 
The Tie Domain rans) cls probly he most popula analy nhs mde you cas 
pote vaons cuts fnew of ie The sting a ending tne forte varios psc 
Fe input The accuse smoothes) ofthe opt plots un also be contol by eli the 


2: Getting Started with Orend Capture C1S, Release 187 


You st ew pat (gegen) by oi 1 the le en the upper elcome then New 
then Projet 

‘Te following seoen wil apes Be te athe Analog a Mined A/D bution i ated (ce 
{ize below) Change i accenay Ths VERY stan 


You wil aco filin the tp line Name wih le ase (se Stat Up ap) an ten he 
‘ato ine Lacan ah te phar "This she dry whee Sou wil be st Your 
“Pro 

Now te elon seen wil pear. Since you are sting me projet, chang the ton 
‘eng arn below, Active the Create a Mak projec bun an elt ck BR] 


‘Now you should ome up blak schema ey exon 


Sac 


‘You cn stat ang components sn srol to sour schema: by using the Place Pat. 
men een or the special con he uppermost neon the right halo 


“The allowing sereen wil ape 


o 


Wate Leas stow do not ape on jour sien ad hey ebb won't, go Add 
[ibeay. Thre you wl find at aya ere, oth fit xu, ys wil el 
anal the etl, and ese bare. Add hes 08 

Note ta sly prs tothe Laas st ae highlighted re so nthe Prt List Wino, 
Atti ie, igh al ofthe ares. Tn sat etrng your pasts. When you ve the 
Teg fr elit tr ts ame he Bart wando oy hippie mae i th Pat 
st vac] place the at al the schema You ca cosa llc 
ace mule ope fe same part rightclick om ts selection, 


Pracce now by enlerig te iceman below. Change the efi values and rena 
thou shown el! 


“To change a alu or einen, il he ppp vale t-te dob et 
<Gckiogs When youluve aed terest (Rel te power sly (Ve) spel, ener the 
‘pound pmb ieled "which sated ae e™JPSpleues tb” ery. Recall hl every 
‘Scots ave nde“ Left ap a cle the page. 


‘You can ote pasts by highlighting th pt fcc) abd ning up te part me eli), 


‘rby posing hehe onthe hyd. See PSpice Component Lavout description ox the 
ext ge 


Noi i at tht conning wie 


Ue the Place, Wire men seq rth co othe ight nd ide bar (eon nf the 
op) Coane Wes eguesth ou deg“ ha” vet end of hepa ad ch 
‘Thi olde” one endothe wir Dap the wie o ante conneling pit ad elie saa 
‘Yo have aw cee” the tend 


Youu a realy wsinulate your eee 


pice Component Layout 


Alli lea passive componeas hae as ipl“ end and a" end. Whenever you pice a 
omnes es dela poston for example a estas or noe Wl ke 
‘Sat postion with is "endothe ean shown) compact may rete by 
Suva st thn ili td sling Rate oe ypu the eter v" see exapl ) 
ch un emve the compat couneelocwisc by SF. Tage fhe” ea ang pu 
‘mt ote the copter ie dean poe inde i) 


en es 


(pda Finest eg) Secon es) Maina 0) 


pice ulizes the ini“ “2 ade fos hl of cre det and voliage 
ula for example rset cen snoring device ose at ewan 2 
{aan sepeens a ponte vllage ah" end Wah eset oe? ead. Keown abe 
‘Sompnc outs prt hen Jouve our ess Pre de espe pra 
wen seting up mal conto. Rr example you set acapart's inital vole IV, PSpce 
Wel pe 10 vo arons the upc with °T" ed pontine wh epee" e 


1 you ave place the device your ett pide down 8 poly wl eevee wha 
expect. Is happens. scowl, oe? ues lo a the dia i) 
rei al ect seins 


(DC Bias Simulation 


‘Tost the sation process. gpa te PSpic esau. Theft tice aalube New 
‘Simultan Profile: Lef-cek on tand ke flag window wil ape. 


(ive the New SimulionaName. For tow use “Vale Poon” 


Notes Yow co ave cane the same thm by letickng om the 3 at on he toolbar, 
Leffck FE he net een wl pee 


‘om Avs Contre Cees | Daan | Fri | 


— espe | 
re er 
Pan es S16 
cde nk ondOC oT 


fo 
iansiees [———— 


Fora DC ana sel the Blas Polat sting i the Analy type: indo. Sine we do at asd 
at process in hsp of car expe goto tbe Probe Window ah, uncheck bs es he 


Gow te PSple tb and sees Rum 


‘Thesiewluton window will appear. Whe he ston has completed os ths Wand tl the 
Schematic al reappear: When he V. ad W ta buts ae cae the esis of he ols, 
the came and he power dcp int conponea al be sw The al futons alongside 
the V. Land W tons alloy yout aaa gle abighlgled value OFF and ON 


Linear Resistance 


tn eset you wl pla onthe caret vi voltage charter of ier ei, 
‘The est storks epee belo. 


Asbo, ga th Ppl othe Eaton, al eta New Shao Profle, Ts i 
[Pree Name"Renae 


"The simulate setup fers DC Swap shown Blo 


‘ad Arde |copasnre pn sCao | eva| 
sete 


ire 


oan 


tiene sone fr — 


cite |e ae 
mea ie 
<< ——— 


tek oa the aes atl coe ts window. Now rena Spice, When he ct it 
FniteTsiuling te Probe iow wll appear The X~AXIS lala beset pth seal 
(AV to slV nintements of IV Lefvclekon the Trace met oc the bar nea. This 
Temes up ihe Add Traces window, Highlight an lichek MRI) w add othe Trae Expression 


No-Linear Resistance 


nist you wl ple ou te cure, vag charter of noir rexsive 
sce, spel the DINALES de 


“The ode twat shown below 


Re-wie your cet, change he vals fhe rapes and ala LNA de, 


Azan cata New Simulation Profile, The smultin profile setup fora DC Sweeps sbows 
Row 


‘ned es [eae |r Seam | a | 


a je 
ora ae 


Roe ca 


ick Bio close his window andrun PSpie. When he ici is ised simaaing, the 
Probe window wl appear Atha pin jou wil want change teats om VV 
{VitD1. Pall down te Pt nn andl on he Axis Setigs..ption. Thi willing 
phe folloing men 


lick on the Fis Vana button and hen choose VI(DI). After you have chosen the x 
axis the above window wl reappear. Now st the Data Range to User Defined and adjust 
the setings o what you pefr. Inthe above example OV to LV was selected. When 


‘lose this window, you can now select your Y-axis ace, Use the MDI) selection opt the 
Jo vs. Va dode characterises, 


Operating Point 


called the “QF pot ofthe ct 


Bring down he Trace mena and click onthe Add tac. click the Ad Tce onthe 
tell, Thi rigs up the Add Traces wind, nthe Tease Expeson bt sing the dale 

tacts ns he Analg Optra uncon econ on th bt deo te wince 
the flan expression [eV I[DI}+2-3}. Let Clicking RJ he second rah ne 


Markers 


tn thet gov examples we chase the paces wo he layed nthe Y-Axs inthe Ad 
‘Traces wit 


In Probe. you hate the slay wo preset wh purser yu was play On te Aaton 
tear tee oll bons at at ened thse 


£| 99) 212] 


hey we fom elt wright VollagfLeel Maher 
‘Vilage Dire ass) 
Guest Mirher 
oe Disa Mares 


Pacing on. or ore. fhe Markers. on Your schematic fn ing the Sinton 
suo sup dhe Probe diy 


Below ian eine of ang the Curent Marr, 


‘Now when youu our sin the Pred th theres) wl aes appear 


Parametric DCSweep 
Asatetanple of prorning a prametie DC sup hl, varying the patter ole 
‘ompanot t's nd the power dip et the ale fa esse asi tl pla the 


‘You wil scone da his isthe Masia Power Taser cane 


Starting withthe base schema 


ae 


‘nerd dy sweep the values af ester RL, you nat changes valu fos Hed mambo 
touvaubletext Sap weet (OHMS) 


Now: the teat OHMS scale csly backs |}. OrCa wl wea tb as parameter, 


Now stot Ps Pt en str SPECIAL Mi ple PARAM, 
hey isnt on your, You wl have add usug te eT ea Joao, Kise 
sect is pp, Now ah ce PRTAS eral” 
‘Bhan tgs pth Property Ba. 

Da gee vibes ave, ict ve a wg he bean OMS Te 
thar fryer up. ra wl ste ecm you mt 
Same pst as ign, Un hve Aly eg rac 
Shinn Lathe Pu] ne vce tn alte Sar an Vat: Neo 
‘Sn te oper Ey cheat sl a Me i 


“Tost he smlaton poses. open te PSpoe mn. The it tice valle isthe New 
‘Stun Pile. Leftcck oma the falling wad wl app 


‘Givethe New Snulaion Name For wo use Ma Power Swe 
eftek FE ad te net een ll spear 


wl onto sep te rsa Yes 02's fo 30.0)'sinsep1ou wl enter se ais 
Inthe ape places Nee that you could ot ene a Sart ah of 0" sc fs wend es 


Alda tac ty etching ote Trace men nthe tata to: 1 


This rng pth Ad Tres ne. Since you ae looking fo the ps 


‘Thévenin and Norton Equivalents 


‘You cn the its ait sina mend ofthe Tein al Neto quent lc 
As yc he Thévens's Theorem ses any ote aeral de xt eas Be 


replace yah equivalence consi pel volage sue an ies esac, 28 
Bove bow 


‘Thvenin Equant 


‘he vag seus Blo the “open ecu” vole cE. Therese aso einer 
resect cet Ra 


he None Eau cct cost of sealer sours and sens rsa 


‘Narton Equivalent 


‘Thecus sane yas the "at ici cused ye The tance Ry eo the iter 
resect cet Raabe) 


‘With in ad, you ado ave Le, he OrCad ie slat, ple, the te ace 
tof ke "open cea volage, one wi heat cus” etre al th ead ae 
ara essence Ung the following ca ka example 


Not: the placement the 100Mep ses acs the output AB, Since Spice das it 
Simulate rope Wah ais” componeti: you cam sti an open connection by seine 
ery lage est. 


Sec solving forthe srt ie” cane ee 


‘ho eve or the “tema esistane” ine PSpice camo meas stacey ou 
tive tn dt indectly. Pst at al tral sauce fo eo eve saree ot” ad 
‘rea sources a "opens Now conc acura sue of | Adeto pats AB, th sl 
‘ollage at pans AB lb theses" ds eample 


AC Inputs 


Stow blow atthe fe typ of AC ops, log With sample pte 


vac ol sera we é 


VSIN SRE oy & veuse Yi)! 


vow. se ver ry be 
Vine Nes Wiens 
Vow RE FOREVER, ii 


‘TABLE OF AC INPUTSTIMULL 
LVAC- sine waveiapu ue far AC Swoep Analyst fr ews a oupu2fancto of 
gue. 


{SIN ine wave input se frase ans hl fr viewing an ops tion of 


\VSFFM - cen «Sige Frequency Freeny Modulation tue 
\VPULSE - create rectangular piv pulse hig the pratense 

‘VPWL- in ple int whee yu can este yon own peo singe plo anstar waver 
‘ed isa manent mls seltion. Potts oo he pew linea sure arene athe 
Property Editor 

\VPWL. RE_N-TIMES - the VPWL septs Nis 

\VPWL. RE. FOREVER - the VPWL is intial, 


EXP. Crees gle expumetial wavefra. 


‘Time Domain (Transient Analysis) 
thera analy de simulation, you Wile dling the ample of an a signal a 
fhe fe, 


‘The example sens RL eset being den by aa sue, shows low. Use the VSIN 
Component pa forthe ge sure V2. 


‘Note any te you sina ict wah an induct ii goal practice to inade a eon 
rerianc. Th ocr nel a eal el with noses eases, When Ox pera 
{ny ope of AC slain et does DC Husain eel the quiescent (DC) 
‘perting puts Aa ctor Wi sere ressane, 4 DC sb cecal esl 
‘romans el 


Selone we ea imu we must eat Sinultios eile_As Hee ope the PSP me ab 
snare New Simulation Profile. Ths une eve he Name "AC Tumse” 


ay 


"he simulti poeetp fra AK 


rain nls shown below 


mes) Pris | Coie Cre | Dak | Pee 


trope 
ere] Bewine fhe emi so 
es Stetina [Toe 


| Mommie Tis means 
ees LAP 


oroatieors, 


eee Eee 


evil beusing he Genel Seng pio. Since the AC genset feguney of 
[Adz hive set be Run tote a See dpliy 3 complete cplen A ass cowen 


splay apgoinately 10 pots per eye, have et the Manda step alae the 
‘Tranlnt options 1 Oise 


‘ck Boal the als an cots wind. Now sn Spice, When th cut id 
Sula. an egy Probe window wll appear The XCAXIS yal aleady be set wp wth tine 
‘tale tet to once in nesta OSnneeLeft-lek onthe Trace me rhe ca ath 
toa eT eng the Ad Teaces win. ghia eft chick te nts a 
ould ike to hae nplsed. Ihave eosen Vout the Ylge ats induct Late sen 
Fexstnce RS and ViVou!- Vin) he ope dup sts ess 2, loa att tbe Trace 
Expres ine tthe btm of the sro 


‘Nott have ceted the secon expression by diag a subracsion operation on VV ad 
Vin, 


AC Sweep Analysis 


nts made you il be nig athe a sgl al sing te esl deemed we gin the 


‘Yo wil wee cei as the along ice. 


rn 
I 
# 


or the lage source VI ete VAC pst. The VSIN puts se othe Transat Anal 
sieulalone 


Sete stnenont, tne rm iin PRET ate 
Seca ern mas ek apc eae Se 
Sanoionyeoueele 


Dabo cing onthe symbol wl ing pte Properties Etr sce. 
Undrthe elun designe AC ctr OK. Unde tectum designated MAG and PHASE, 
‘te OK Continue ctorg OK ue an) archaea ht ou sho examine snd cen, 
Youtda'tiste tenor OK a ve Esc aeung wil achat pope 


you ws ply th mae porte ale the characteristic a the scm ws shown 
theta ae Vhs he cola pres th PLN Joon 


"The allowing eee wl ape 


Here yo can mae your choices for playin the aba prope 


‘Tost the ton poe pete Pipe menu. The ist hice vale is New 
‘Sultan Profle, Leftck on taed be falwng window wll ape, 


— = 


‘Givethe New Snulaion a Name For ths tangle, se “ae Gan” Lethe [Ean the net 


arene 
SSS 


‘Chae the AC Sweep/Nalse under the Anal ype option Since in ths example we wil ke 
pk ye Ie ihe AC Sweep Types sna abe, Under te 
Prave Ww ancicck th Display Prabe Window seine 


Run the simulation and open the out eter asin the sb othe el seo der 
Spice, and View Output Fie) Atte end ofthe cutpt eyou wil id the AC Anal es, 
a pron wich town belo 


peta 


+e SCHEMATIC i’ Pee C1 ae Ta epee 


this example te raquoney (FREQ), magia (VM) ad ase (VP) ae dpa or the oupat 
stenal de Vou) pd the np ig ode V9) 


Recall ht for your epors, ou cat aldo, delete anything rom the ouput ile. as 


uu would wih ata ie (bist) Hence we could eaclte the ac gain and include nthe 
alata opr. 


Digital Simulations 


Arcane Your ne poet. (as was deseo pe I) we can a0 sat the deal ulation 
‘pects Ope the PSpe mena The fas che aval s New Sulaion Pf Late 
‘outand te lowing window will appa. 


(ive te New Simson Name. Forsaw wean we “Dig 


Leffick EE he net seen wl pee 


Cm Min [Ege on Plate | Pe 


‘aewine Fle es 310 


a en 
Lemire 


erage [se 
FF Stans ee ta SE 


a ec 


Noe ha he Rn oie adhe St sing a ar ies weet 40 ad sae 
esq. Ts ease we wun oul 


as 
‘Neat goto the Ops hand set he Catz to Gate eel Sinan, 


bieteAD nem [3] 
erat | oma | 
ES Se 


When simul dali that contain pops rhe ates, cet tt conan 
uh slog epee an data HipHop rhe deat You ned waive he ae 
Seige devices, In OxCal Catia, doth by accesing the tn ab under he Sination 
Seis men sad ten iiss he Gaelevel Senlaion ss Caspuy Wino. Ana 
ieahows belo 


(On lin ba lina pp ta: change the pons fo la do te 0 
she u0" (loge Zo) ors 1" (ase ONE) 


Use of Di 


Input Stat, 


(Cad Capes 617 of pa int sti: 


ipl “HI. Digit “LO” Dept Clk, Vlape Pe analog pe geet, Digital 
Strand Pe Ss, 


7 a 
nes aoe ms te 
smosoince Eas nismxsoince EEE 


‘TABLE OF DIGITAL INPUT STIMULI 


igi “1” gia “Le costa al“ al“ sep ad ae fga i te 
PWR cn on teh an sad oo. 


"heres fhe Di fpr Sue oul athe Place met a the Part Selsionc the 
Puce pation 

igi Clack pl “1a pl “check generate whose parameters cas beep and 
‘cong Go the lope digrarn. 


Voli ule rg “nein ole ube pesto tht bas pratt can be 
np al change rom the ogi dara, 


Digi Stimulates whose wave shape species the Pope tr, Shaw 
Digital Sus STIMUSOURCE. 


sft) sls) 5) 2 


m= ———3 
formes — 3 ola) (Sl ft 


[Nate in the xatpe shove COMMAND 1s 0, COMMAND 2s Ins, COMMAND 3 28 
‘hand COMMAND 4 as 1 AS uc ges as means tf the sag ete dpa 
‘apa oie“ at Ems the ape aut opi“ a ms he ope ipa slope "and as 
THelope tsb". Tose toes ae abvoie value. They cul hve en ween a 
(COMMAND Ii 0, COMMAND 2+ 1, COMMAND 3 as and CONMAND 
‘Fins aave dane vals 


Fr ull apts eis fp puts cas be pede ws the STIMSTINS, nd STIMIG 
‘apus Shown blow the Pope Ear fora qu ine Digi ths - STISEUSOURCE, 


‘let isi) 24 514 pre stall ell solls) 2} 2 
jee OU ONOLED 


Fide Sted a neu of ting arg aus of gale its te fe late folowing 
‘tape far) pat ileal amet ova AND ats vats wie (Be dsc 
inthe net sexton), 


tn this example te dtl signa taston fr signals DO, D1, D2 and DS are specified in the 
suned "TEST sth ws ceed by ste eto suchas Notepad. DONOT wes word 
procese 


“This file nt be str in your projet nde the “Satin Prefer tht you bane 
pool ceed ne example shove onthe peas pag, would ave bee Dig 


LISTING OF FILE “TEST ty 


Dap2piDo 
oo 0000 
Tims 0001 
am O10 
aim 0011 
am 0100 
Sm 0101 
ex 0110 
Sim LT 
fre 1000 
St 1001 
Toms 1010 
Mas 1011 
aan 1100 
as 1101 
Hiss 1110 
{San 1111 


Header isting the signal names (in ode) 
"This eer mst be ples on te ist ine 
(Comments ar placed afte the 


Use of Bus Wires 


| scalar Whe oe tat We have bee sing log. ca cary aly ance A bas wise 
‘scary pega. Thea ca down he ans wes on your acherate heey 
king the scat eae ead 


Leaks 


he etarple oc diagram elo 


‘You cn ti we have il sgal cong rm snl we, Thi tht wie 


Alone witht hae sed ail iS apt sues, hs ease a let source, The 
Tourmeats hata ett pals stage. Three aso sp, 8p, 1p ad 
32 pat versions nthe Ona Cope sie 


“The File test ee ested al aed on the “FILENAME. "inte sameway. Bu ow 
‘the "SIGNAME=" lie, up inal ues cas be entered. AS shonin the cramp bons 
he eter despa ean be anything bathe sul olin ast ea a and IN 
SEQUENCE Typically isthe uel sequence of signal vale, 


the signe pits. tie the we of “BUS ENTRY” ins, A batt we ote a alt 
‘ahs The advantape of wg bs essed wes th So Ban exes ca be conta 
The same pit ons without conpcing the signa two wien team del a ba ae 
‘se loeon the sims ae comnered 


‘Themes tthe aes af mask ith he pope Ne Alia 1 you stat wath he lowes 
sunbeam for example DA acim th apeoprise wie an ths cosine placing the ret 
‘ofthe des ogee the Net Alls name will merase anal 


Now an nate thing edt be done. The bus wr the aed wi he ames the ia 
In tusca, DOt D’. Us the Place mens andthe Net Alias elect, re the abe the bs 
‘wee shew be 


Place the Net Alas ano th site and ou alse 


1: OrCad PCB Editor 187 
(OrCa PCI Eo 87 forall called Lajos bed the Cadence Ag Layout pga 
‘sa poefl eeu oad lol too at sl the stoma fancies ose a to compe he 
ojo amar pried cc Bord 


You st ne projet propa) by going 1th File mn tho upper comer then New. 
he following seren wl appear 


Petey, E/E rath 290 
Disegdone 1 


tanta pe fom 


fr 


[Festa at 


{We wil bzinour session by opening Ha fe, Le ell it Str-Lp Expl be cae ia 
ry Star-Up Example alee distr and igh the Baud 


Pepetbradoy. ESatlp ence Aege 


Santali: Satistiwwtbd | [Baws] 


nee ee 


Pecan ald 


‘pesos basco atten) 
sea esousen de our 
Drtoets tain 
radon 


Thence ndehapn pisehognaati 


eae carat canteen nck eta 
atdeaia Sen araauvnoe erent 
sera eter pe olear int 
‘ae eneasooE tar 


om [SEP | Scr 


Flo the sx sep in the bd wis 0 compet the PC bt iin 


Now is tie w ne the components the boa 


